Review: Histograms & Describing

Using your calculator, create a histogram of the
following data, then describe the distribution.

20 20 21 23 24 22 25
25 25 25 26 28 30 34
38 40 46

CENTER: 2 choices: Median or Mean
1) MEDIAN:

- put numbers in order

- find the middle number

- if there are two middle numbers, average the two

Example:
312,536, 11,7,8, 19, 15,8,4. 18, 20
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SPREAD: The spread that goes with the Median is the IQR

and full range

RANGE: (min, max)

IQR: \nter Quahle Ronae
- the difference between Q3 and Q1 (&0 ‘({5)

IGR = Q3 - Q1 U“i\‘s

- the middle 50% of the data

1GR= (&\10)

Same example: 3, 3,4, 5,6,6,7, 8,10, 11, 12,15, 18, 20

Qi=5 "~ IR=F ks Range=(3 90) its

2.2: More specifics:

Center & Spread

QUARTILES:

- the medians of the lower and upper halves of the data
- first and third quartiles
-Q1and Q3
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THE 5# SUMMARY: Center & Spread together

Min, Q1, Median, Q3, Max

Use the data from before: 3, 12, 5, 3, 6, 11, 7, 8, 10, 15, 6, 4, 18, 20
Min=3 Q1=5 Median=75 Q3=12 Max =20



Example: Create a boxplot of the following:

Heights of a sample of HS students:
Min=60" Q1=63" Med=655" Q3=69" Max=74"
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PRACTICE:

1) Create a boxplot and find the 5# summary of the list TEST
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In order to formally to determine if there are outliers:

- find 1.5*(IQR)

- Take this number and:
- subtract from Q1
-add to Q3

Q1-(1.5xIQR) =A
Q3 +(1.5xIQR) =B

- This is considered the range of acceptable data (A, B)

- ANYTHING OUTSIDE THIS RANGE IS CONSIDERED
AN OUTLIER

5 # Summary and Boxplots on the calculator:
Find the 5# Summary & create a boxplot of the following data:

12 18 25 20 219 17 30 29 32 35
10 40 38 34 33 31 30 25 24 23
19 22 13 16 26 29 27 35 62 657

See page 71--72 |§ the book

STAT --> CALC--> 1-var stats --> Find the list you want
X = 0Neragr  mean
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2) Create a boxplot and find the 5 # Summary of the list GPA

L— 4 —

oe 3 24 33 375 45
GPA

Example: Using the data from before, test for outliers

FIEENE RS
19 22 523 6 2 29 27 35 @@
A p= 90— (15%13)= 0.5
e -26)'%% B=13%+(15%(3)= 5.5
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Example: Create a boxplot (testing for outliers) of the
following data. Put the data in L2 in your calculator.

10 45 60 62 55 50 49 51
69 67 63 64 66 65 70 72
46 47 53 54 57 568 59 60
60 56 47

PARALLEL BOXPLOTS:

* Compares 2 or more sets of similar data

* Example:

Review:

52 55
73 48
70 8

Dota 3
Da\,\‘(!. 2

Measure of Center: Median

Measure of Spread: IQR & Range

On calculator: 1-Var Stats

Picture: Boxplot, showing outliers

2.2 practice worksheet A

Example: Create parallel boxplots of SATMF and SATMM

The other center...
CENTER: the Mean
* Arithmetic average

* Add all observations together and divide by the
number of observations.

* symbol: ")T

* Read as “x bar”
* Must be written with the bar!!li

* on calculator: 1-var stats.... X




Spread: When we have chosen Mean as the center...
* Standard Deviation = X = (%"
A number that describes how spread out the data are.
* Average difference of each point from the mean.
* The higher the number the more spread out the data

* symbol: S QX
Coteten 1 o % (Feisar®)

Coliection 1 Histogram | 8
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Frequency of X

Look at the two sets of data and decide which
one has the larger std. deviation:

1

2) {100, 140, 150, 160, 200} or

W

{10, 50, 60, 70, 110}

P i f the standard deviation (s):
*s =0 when... All points are the SAME

* Unless all points are the same, s is ALWAYS ...
POSITIVE

* It is affected by outliers S 1\

Pl d{\ T

Just find it on the calculator:

Examples: Which one has the largest/smallest std. dev?

1)4,5,6,6,7,7,7,8,8,9,10 d“b
4,4,4,5,5,6,7,8,9,9,10,10,15“!.{! ,
L S=9ay9

v
1,3,5,7,7,9,9,9,11,11,13,15, 17

L2 S’/ LlS“j(g

3

MEDIAN

MEAN

RANGE
IQR

RANGE
STD. DEVIATION
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Mean vs Median (in distributions)

* Symmetric: M
|
X

mean &~median
M

* Left skewed:

mean < median ﬂ\‘]
—~ H—(—f‘rr N

= ¥ M
* Right skewed: ﬂ I_;]
mean > median nn
nx

* The mean is affected by outliers/skew

* The median is resistant to outliers/skeg‘?»

So when do we use each?
** Symmetric data => Mean and Std. Deviation
** Skewed data (or outliers) => Median and IQR

S = I

mean = 63
» std dev = 20
15. mln = ]O
" Q1 =30
. Med = 41
Q3 =100
FARTERTE R max = 185

. R{gn‘r skewed | onimodel
. Certer @ Median of 4| units.
* QR of TO units

Ramggd‘y‘ (lo,l?Sx units

Examples:

1) Mean = 25 /X?\

Median = 50 < J

T M
2) Meap =300 SWNM'
Median = 305
3) Mean = 240 /’\/
Median = 200 <= { —
L
Examples:
Let's describe these distributions again.
SA;fﬂPA H‘szogramzj mean = 490
o std dev = 90
T min = 225
£ Q1 =410
fau Med = 495
® L] Q3 =600
200 300 400 SDSEI 600 700 800 maX — 775
- sklﬁmme’nric, onimodol

* Center @ mean of 490 pts.
- St dev, of 90 pts.

Fang of (Qa3,375) pts.

All CA High Schools (1999)
140

resemis)  mean = 85
std dev = 8

100 min = 55

Q1 =83

w0 Med = 91

Q3 =96
50 60 70 per:otes 90 100 11 max = 102

- leP+ skewed N onimodall
" center @ Mad. of 1 onts
*1QR of (R pnits
Famge of (55, 102 om+ts
Gog @ offrtt 5% ovd o}

t
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43 mean : increase
~J defM + increase Sl.'%hH5, not moch

Sti.dev : increase
8 = 908000 = %15,500
b) Outlier
o Medion + QL

D 5= 8l|52.4¢

Example: Compare & Describe the heights of males & females
S keus

Med o Mned
* When comparing 2 distributions, you MUST still state shape,
center and spread of both distributions {Gl ?0 fﬁi
*You must also compare these 3 things in each distribution

* Use comparison words: higher, lower, similar, same, wider, etc.

* Cannot compare mean to median 0'1‘3 O“HI""/ skew

Fdex Yo Q&

Example: Hrs. of sleep on average for Sophomores vs. Seniors
Senior Hrs. of sleep

Sophomore Hrs. of sleep
*M=73
- IQR =3
- mean =6.6
i s= 0.8

5 55 6 65 7 75 8 85 9 95 35 4 45 5 55 6 65 7 75 8 85 !
Soph. ane left skewed which (s diff. Hhan seniox
who o S‘gM'\ﬂ-h"C- Both ave uvnimodal .

“The soph Median is 43 hrs | which i hica/nerﬂuq
Senior Med. of G Wrs.

The soph 1QR is 3 hry, which is narrewer than
Senior QR of 3.5 hes.

“The soph range is (5,9.5)hrs which is NamowvenTha
Sehiors Vange of (3.5,8.5)hrs.

Center and Spread worksheet

Example: Block 2 & 3 took a test (out of 100 points).

*The shape of Block 2 is SYMwwhich is ;‘mﬂaﬂg@\he
shape of Block 3 which is Je¥ . Both are upimodal;

O

anifedia ofﬁwhichig
D Block 3 which is 807

*Tstd. dev. of Block 2is S Z__ which is widergnalEpthan

thetd. dev. of Block 3 whichis /O . The range of Block 2
is (__, __) which is wider/smaller than the range of Block 3 which is
)

* Other??? outliers? gaps?

Example: Compare and Describe the SATMM and SATMF lists.
Create the histograms (on your calculator only) & find the 1-Var Stats

before you start. » Females are left skewed, which is

%m?(:_w different than wales which ave rigﬂ’
ummodal stew. Both e un ol -

g ?fg Fernales Med is 700Nk is \\is\er
r?(s;o.zoo) fhan males Med. of 10 pts .

Sareom " Females 1QQ is 120 gts, widor Yhon

rks\m’r skew males QR of 55 oS -
‘;"«‘:"}jf‘g” -Femoles ranag is (500 &00)gts, wider
log=5s than males ange o€ (0, %09)pis.

C: (%0300) | - YMales have an outbier @ 4oy fo



Compare & Describe the BLK1 and BLK2 lists. These are quiz scores
out of 20 points.

Steps:

1- Create the histograms (on the calculator only) to determine shape
2- Find the 1-Var Stats and jot them down somewhere.

3- start describing (shape, center, spread) Cgm;?&v}sm wovds

4- Check boxplots on the calculator to see if there are any outliers- be sure
to mention these in your description!

Compare & Describe the NONSM and SMOKE lists. These are
cholesterol levels of Non-Smokers and Smokers. Cholesterol level
is measured in points.

Do this on separate paper so you can turn it in!

If | add an lower outlier, how will it affect the summary stats?

Mean

Median
range

IQR

Std. deviation

BLK1 skewed left, med = 15, IQR = 5, range (4, 20)

BLk2 qqughly symmor skew right, med = 13, IQR = 3.5, range (8, 18)

*Block 1 is skewed left, whereas Block 2 is symmetric (or slight right
skew). Both are unimodal.

*Block 1 has a median of 15 points, which is higher than the Block 2
median of 13 points.

Block 1 has an IQR of 5 points, which is higher than Block 2 of 3.5 points.

* Block 1 has a range of (4, 20) points which is wider than Block 2 of (8,
18) points..

*Block 1 has an outlier at 4 points.

Outliers: How do they affect summary statistics?

Original data:

If | add an upper outlier, how will it affect the summary stats?

Mean

Median
range

IQR

Std. deviation

* Qutliers do not really affect the Median, IQR, or
Quartiles

* Outliers STRONGLY affect the mean, standard
deviation,
and range



Example: Workers at a local business make on average
$30,000 per year. Anew employee is hired to be the
company President, and he will make $70,000 per year.

What will happen to the following summary statistics if the
President's salary is added to the group?

Mean

Median
Range

IQR

Std. Deviation
Q1

Try Classwork 2.2B

Example: Workers at a local business make on average
$30,000 per year. A new employee is hired to be part time
only and he will make $10,000 per year.

What will happen to the following summary statistics if the
new employee's salary is added to the group?

Mean

Median
Range

IQR

Std. Deviation
Q1



